Developmental regulation of myotonic dystrophy protein kinase in human muscle cells in vitro.
From our previous studies, myotonic dystrophy protein kinase: gene product of myotonic dystrophy is localized at the terminal cisternae of sarcoplasmic reticulum of human adult muscle. Now we have studied the developmental expression of myotonic dystrophy protein kinase in aneurally cultured human muscles and contracting cross-striated muscles innervated with fetal rat spinal cord using a semi-quantitative reverse transcription-polymerase chain reaction method for myotonic dystrophy protein kinase messenger RNA expression, Western blot analysis, immunohistochemical examinations by laser scanning confocal microscopy and immunoelectron microscopy. About 65,000 mol. wt myotonic dystrophy protein kinase was detected in aneurally cultured muscles. Myotonic dystrophy protein kinase messenger RNA was expressed in both aneurally and innervated cultured muscles, but in early innervated cultured muscles the message was transiently lower than in aneurally cultured muscles and innervated cultured muscles in long-term co-culture. In aneurally cultured muscles, immature aneurally cultured muscles show a diffuse and irregular distribution of myotonic dystrophy protein kinase in the deeper cytoplasm near the nuclei. Ultrastructurally the immuno-products against myotonic dystrophy protein kinase were observed as dense deposits in parts of the membranes near the mitochondria. In innervated cultured muscles, immunofluorescent microscopy showed myotonic dystrophy protein kinase to be localized regularly in the I bands and A-I junctions. Ultrastructurally myotonic dystrophy protein kinase was localized in branched duct-like membranes in the early stage of innervated cultured muscles and then in small sacs at the I bands and A-I junctions of the sarcolemma in the mature stage. Our present studies strongly suggest that innervation plays an important role in the localization of myotonic dystrophy protein kinase in human skeletal muscle during development. We conclude that the expression of myotonic dystrophy protein kinase during development is under neuronal influence.